Refolding from denatured inclusion bodies, purification to homogeneity and simplified assay of MGDG synthases from land plants.
In plant cells, the synthesis of monogalactosyldiacylglycerol (MGDG) is catalyzed within plastid envelope membranes by MGD proteins. MGDG synthesis was also reported in apicomplexan parasites, a phylum of protists harbouring a plastid that proved essential for the parasite survival. MGD activity is therefore a potent target for herbicidal and anti-parasitic molecules. In this study, we describe a detailed in vitro refolding protocol for denatured recombinant MGD accumulated in inclusion bodies from transformed Escherichia coli. The refolding process was dependent on CHAPS detergent and lipids, such as diacylglycerol and phosphatidylglycerol, as well as bivalent metals. Owing to this refolding procedure, the recombinant MGD protein from spinach was purified to homogeneity, allowing a definite characterization of its non-processivity and an investigation of its dimerization using cross-linking reagents. Additionally, using the portion of recombinant enzyme that accumulates in an active form in bacterial membranes, we developed a miniature assay for high-throughput screening for inhibitors.